Cancer immunotherapy has gained a lot of interest over the last few years due to the success of immune checkpoint inhibitors in treating cancer [1, 2] . Immune checkpoint inhibitors, such as monoclonal antibodies against cytotoxic T-lymphocyte-associated antigen 4 (CTLA-4) and programmed death 1 (PD-1) have been shown to increase survival of patients with advanced cancers [1, 2] . These inhibitors rely on preventing immunosuppression and enhancing anti-tumor responses. Under healthy conditions, over-activation of T cell immunity is controlled by immune checkpoints, which are molecules that suppress T cell function and thereby prevent uncontrolled T cell activation and autoimmunity. However, tumor cells overexpress or induce these checkpoint molecules leading to inhibition of anti-tumor T cell function, which contributes to the development of cancer tolerance in T cells cancers [1, 2] . The immune checkpoint inhibitors prevent cancer-induced immune suppression and thereby restore the function of T cells that are programmed and trained to fight against tumor cells. However, abrogating immune suppression is not always sufficient, as anti-tumor T cell immunity might be severely hampered or even absent in patients with cancer. Therefore, there is an urgent need for novel cancer therapies that induce anti-tumor responses in patients to enhance the effect of immune checkpoint inhibitors. Dendritic cells (DCs), as professional antigen-presenting cells, are vital for the activation of immune responses and therefore DC-based cancer immunotherapy can be a very powerful method to induce anti-tumor immune responses in patients [3] . This immunotherapy is based on training autologous DCs from patients to induce anti-tumor immunity. Several studies have shown that DC-based immunotherapy is safe and can improve survival of patients with cancer by eliciting anti-tumor immunity [3] . Although proof-of-principle has been provided for DC-based cancer immunotherapy, the clinical success has been suboptimal [3] . Recent advances in our understanding of DC immunobiology have provided us with better methods to train DCs to activate powerful anti-tumor immunity, which depends on robust activation of T helper cells to propagate anti-tumor immunity as well as cytotoxic T cells for killing tumor cells [4] . DC-based immunotherapy consists of different steps; the ex vivo generation of DCs, tumor loading of DCs and DC activation. The ex vivo generation of monocyte-derived DCs from autologous monocytes from patients is well developed and commonly used [3] . It is worthy of note that DCs consist of different subsets with distinct functions and certain DC subsets are more efficient in inducing anti-tumor immunity than others. Recent advances allow the generation of different DC subsets from monocytes, which might be very powerful in DC-based immunotherapy [5] . Next, the ex vivo generated DCs need to be trained to present tumor antigens to T cells, the so-called tumor antigen loading. DCs can be loaded via different methods such as with recombinant tumor antigens or transfected with RNA from tumor cells, the former can be standardized but might allow tumor escape due to its high specificity, whereas the use of tumor cell RNA will allow for presentation of several tumor antigens and broadens the specificity considerably [4] . The next step is the activation of DCs, which is required to program the DCs for efficient activation of anti-tumor T helper cells and cytotoxic T cells, the crucial effector cells in anti-tumor immunity. This is the decisive step in the induction of anti-tumor immunity, since DCs can be activated by different stimuli, leading to very distinct immune responses. Our understanding of DC activation and induction of immune responses has increased in the last decade and allows us to specifically activate DCs to induce the correct T helper cell and cytotoxic T cell response to fight cancer. In particular, it has become clear that DC activation program can be tailored to the pathogen or tumor by triggering a specific combination of receptors, such as Toll-like receptors, C-type lectin receptors, and cytokine receptors [6] . Our knowledge about these receptors and the functional consequences of different DC maturation steps provides us with powerful tools to develop novel DC activation methods that lead to effective anti-tumor immunity. Therefore, as immune checkpoint inhibitors prevent immune suppression by the tumor, DC-based immunotherapy can be the next important step in the development of effective cancer immunotherapy to induce powerful anti-tumor immunity. The specific programming of DCs for anti-tumor activity is an exciting new field that should be further developed to improve the success of DC-based immunotherapy in treating patients with cancer.
